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LQGLFDWH WKDW WKH /&) 30V DUH PDJQHWL]HG LGHQWLFDOO\ DQG
RSSRVLWHO\ZLWK1G)H%30VUHVSHFWLYHO\)XUWKHUPRUH³]HUR
PDJQHWL]DWLRQ´VWDWHFRUUHVSRQGVWRNPU ³´)LJVKRZVWKH
FRUUHVSRQGLQJ RSHQFLUFXLW ILHOG GLVWULEXWLRQV RI WKH 6)00V
XQGHU WKH IOX[HQKDQFHG DQG IOX[ZHDNHQHG VWDWHV
UHVSHFWLYHO\ :LWK WKH DLG RI WKH RQOLQH PDJQHWL]DWLRQ WKH
1G)H%PDJQHWLFILHOGVDUHHQIRUFHGWRDLUJDSRUPDJQHWLFDOO\
VKRUWFLUFXLWHGE\/&)30VDQGKHQFHWKHDLUJDSIOX[GHQVLW\
FDQEHDFFRUGLQJO\HQKDQFHGRUZHDNHQHG
&)LQLWH(OHPHQW$QDO\VLV&RQVLGHULQJ+\VWHUHVLV
0RGHOLQJ
,QRUGHUWRVLPSOLI\WKHFRPSXWDWLRQDOHIIRUWDQGFRQVLGHUWKH
QRQOLQHDUK\VWHUHVLVEHKDYLRURI/&)30VD1,3+0IRU/&)
30>@LVXWLOL]HGDQGFRXSOHGZLWK)(PHWKRG,QWKLVFDVH
7KH )( VRIWZDUH SDFNDJH-0$*  LV HPSOR\HG DQG WKH
1,3+0IRU/&)30VLVFRPSLOHGLQ³XVHUVXEURXWLQHPRGXOH´
WR VLPXODWH WKH K\VWHUHVLV EHKDYLRU 7KH IORZFKDUW RI WKH
FRXSOLQJ VROXWLRQ ZLWK SDUWLFXODU HPSKDVLV RQ WKH
PDJQHWL]DWLRQLQLWLDOL]DWLRQDQGDGMXVWPHQWLVVKRZQLQ)LJ

)LJ)ORZFKDUWRIWKHFRXSOLQJVROXWLRQ
7KHWZROLQHVRIWKHPDMRUORRSVDQGWKHPLQRUORRSVFDQEH
JHQHUDOO\DSSUR[LPDWHGE\WZRSRO\QRPLDOIXQFWLRQVE\WDNLQJ
WKHVDWXUDWHGPDJQHWL]DWLRQLQWRDFFRXQWZKHUHODQGOFDQEH
UHVSHFWLYHO\H[SUHVVHGDV
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ZKHUHWKHFRHIILFLHQWV$$$DQG$FDQEHGHWHUPLQHGE\
VWDWLVWLFDOILWWLQJXVLQJH[SHULPHQWDOGDWD$VVKRZQLQ)LJ
WKH RSHUDWLQJ SRLQW RI /&) 30 FDQ EH GHWHUPLQHG E\ WKH
LQWHUVHFWLRQRIORDGOLQHDQGUHFRLOOLQHDQGWKHRSHUDWLQJSRLQW
ZLOO VKLIW DORQJ GLIIHUHQW UHFRLO OLQHV EDVHG RQ WKH DSSOLHG
UHPDJQHWL]LQJRUGHPDJQHWL]LQJ00)V
'XULQJWKHPDJQHWL]DWLRQLQLWLDOL]DWLRQDOO WKHUHPDQHQFHV
RI 30 HOHPHQWV DUH VHW WR EH ]HUR ILUVW :KHQ DSSO\LQJ D
WHPSRUDU\ IOX[ LQWHQVLW\ + WKH RSHUDWLQJ SRLQW ZLOO PRYH
DORQJ2$03DQGVWDELOL]HVDWSRLQW3DQGWKHFRUUHVSRQGLQJ
UHPDQHQFH%U3FDQEHGHULYHGDV
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'XULQJ WKH GHPDJQHWL]LQJ VWDWXV WKH RSHUDWLQJ SRLQW ZLOO
WUDFN DORQJ 345 DQG ILQDOO\ DUULYH DW SRLQW 5 ZLWK WKH
FRUUHVSRQGLQJUHPDQHQFH%U5GHGXFHGDV
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,IDUHPDJQHWL]LQJIOX[LQWHQVLW\+LVDSSOLHGWKHRSHUDWLQJ
SRLQW ZLOO VKLIW DORQJ 5%03 DQG UHWXUQ WR SRLQW 3 ZLWK WKH
UHOHYDQWUHPDQHQFH%U6GHGXFHGDV
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$$QDO\WLFDO0RGHOLQJ
7KHGHVLJQFRQVLGHUDWLRQVRI WKH6)00VFDQEHDQDO\]HG
EDVHGRQWKHVLPSOLILHGPDJQHWLFFLUFXLWVDVLOOXVWUDWHGLQ)LJ
ZKHUHWKHGXDO30VDUHPDJQHWLFDOO\LQSDUDOOHO7KXVWKH
DLUJDSIOX[HVFRUUHVSRQGLQJWRIOX[HQKDQFHGĭįDQGIOX[
ZHDNHQHGĭįVWDWHVFDQEHVLPSOLILHGDQGIRUPXODWHGDV
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ZKHUH+FDQG+FDUHWKHFRHUFLYHIRUFHVRI/&)DQG1G)H%
30VUHVSHFWLYHO\KPDQGKPDUHWKHWKLFNQHVVHVRI/&)DQG
1G)H% 30V UHVSHFWLYHO\ $P DQG $P GHQRWH WKH FURVV
VHFWLRQDODUHDVRI/&)DQG1G)H%30VUHVSHFWLYHO\ȝUDQG
ȝU DUH WKH UHODWLYH SHUPHDELOLWLHV RI /&) DQG 1G)H% 30V
UHVSHFWLYHO\ȝRLV WKHYDFXXPSHUPHDELOLW\DQG5J LVWKHDLU
JDSPDJQHWLFUHOXFWDQFH7KHIOX[DGMXVWLQJUDWLRĮPDJLVGHILQHG
DVWKHUDWLRRIĭįWRĭįIRULQGLFDWLQJWKHPD[LPDODFKLHYDEOH
YDULDEOHVSHHGUDQJH
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,WFDQEHGHGXFHGWKDWWKHIOX[DGMXVWLQJUDQJHLQFUHDVHVZLWK
WKH UDWLR RI +F WR +F ,Q RUGHU WR HVWDEOLVK WKH UHODWLRQVKLS
EHWZHHQWKHFURVVVHFWLRQDOUDWLRRI30VDQGPD[LPDODLUJDS
IOX[FDQEHUHZULWWHQDV
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,WFDQEHFRQFOXGHGWKDWWKH1G)H%30GRPLQDWHVWKHWRUTXH
SURGXFWLRQDQGWKHVHFRQGWHUPLQLVOHVVWKDQ]HURGXHWR
³+FKP+FKP´LQWKLVFDVH7KXVWKHGHVLJQWUDGHRIIH[LVWV
LQWKLVW\SHRIPDFKLQHIURPDQGVLQFHLQFUHDVLQJWKH
PDJQHWFURVVVHFWLRQDOUDWLRHQKDQFHVWKHWRUTXHGHQVLW\ZKLOH
GHFUHDVHVWKHIOX[DGMXVWLQJFDSDELOLW\>@
,W VKRXOG EH QRWHG WKDW LQ WKH '66)00 WKHUH LV QR
VLJQLILFDQWFRQIOLFWEHWZHHQPDJQHWSDUDPHWHUVDQGVORWDUHDV
H[LVWLQJLQWKH66FRXQWHUSDUWDQGKHQFHIDFLOLWDWHWKHPDJQHW
VL]LQJWRVDWLVI\WKHGHVLUHGSHUIRUPDQFHUHTXLUHPHQW
%+\EULG0DJQHW6L]LQJ5HILQHPHQW
:LWKWKHDLGRIWKHPDJQHWLFFLUFXLWPHWKRGDVGHWDLOHGLQWKH
SUHFHGLQJVHFWLRQWKHPDJQHWVL]LQJLVSUHOLPLQDULO\RSWLPL]HG
DV D SUHGRPLQDQW SDUDPHWHU 7KH YDULDWLRQV RI QRUPDOL]HG
PD[LPXPDLUJDSIOX[DQGIOX[DGMXVWLQJUDWLRZLWKWKHPDJQHW
FURVVVHFWLRQDOUDWLR$P$PRIWKH'66)00DUHFRPSXWHG
DQGFRPSDUHGZLWK)(SUHGLFWLRQVLQ)LJ,WFDQEHREVHUYHG
WKDWWKHDQDO\WLFDOSUHGLFWLRQVDJUHHZHOOZLWKWKRVHREWDLQHGE\
WKH)(PHWKRG7KHUHIRUHWKHRSWLPDOFURVVVHFWLRQDOUDWLRFDQ
EHREWDLQHGLHaZKLFKSURSHUO\EDODQFHVWKHWRUTXHDQG
IOX[DGMXVWLQJFDSDELOLWLHV
)LJ$QDO\WLFDODQG)(SUHGLFWHGYDULDWLRQVRIQRUPDOL]HGPD[LPXPDLUJDS
IOX[DQGIOX[DGMXVWLQJUDWLRZLWKWKHPDJQHWFURVVVHFWLRQDOUDWLR
:LWK WKH RSWLPL]HG UDWLR RI GXDO PDJQHW FURVVVHFWLRQDO
DUHDVWKHPDJQHWWKLFNQHVVUDWLRFDQEHRSWLPL]HG,WLVZRUWK
HPSKDVL]LQJ WKDW WKH ORFDWLRQV RI WKH RSHUDWLQJ SRLQWV RI WKH
/&)30VKRXOGEHFRQVLGHUHGILUVW7KHUHIRUHLWLVHVVHQWLDOWR
VWDELOL]HWKHRSHUDWLQJSRLQWVRQWKHXSSHUUHFRLOOLQHDWWKHIOX[
HQKDQFHGVWDWHLHOLQHDURSHUDWLQJUHJLRQZKLFKHQDEOHVWKH
/&)30WRDYRLGWKHSUHGHPDJQHWL]DWLRQEHIRUHIOX[FRQWURO
7KHIOX[HVJHQHUDWHGE\WKH/&)DQG1G)H%30EUDQFKHVDW
IOX[HQKDQFHGVWDWHVFDQEHUHVSHFWLYHO\JRYHUQHGE\
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$VDUHVXOWWKHYDULDWLRQVRIQRUPDOL]HGLQGLYLGXDOEUDQFK
IOX[HVFRQWULEXWHGE\GXDOPDJQHWVDUHDQDO\WLFDOO\FDOFXODWHG
DQGFRPSDUHGZLWK)(SUHGLFWHGUHVXOWVLQ)LJ(YLGHQWO\WKH
1G)H%IOX[LQFUHDVHVZLWKWKHUDWLRRI1G)H%WR/&)PDJQHW
WKLFNQHVVZKLOHWKHWHQGHQF\UHYHUVHVIRU/&)30IOX[7KLV
LVGXHWRWKHIDFWWKDWWKH1G)H%30GRPLQDWHVWKHPDMRUDLU
JDS IOX[ 0HDQZKLOH WKH RSWLPDO PDJQHW WKLFNQHVV UDWLR
KPKP DSSUR[LPDWHV WR  ZKLFK ZHOO EDODQFHV WKH WZR
LQGLYLGXDOEUDQFKFRQWULEXWLRQV)XUWKHUPRUH LW FDQEHIRXQG
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
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WKDW WKH SUHGHPDJQHWL]DWLRQ RI /&) 30V FDQ EH HIIHFWLYHO\
SUHYHQWHG YLD WKH RSWLPDO GHVLJQ :LWK WKH DLG RI DQDO\WLFDO
PHWKRG WKH K\EULG PDJQHW VL]LQJ LV ILUVWO\ RSWLPL]HG DV D
SUHGRPLQDQWSDUDPHWHU7KHQRWKHUGHVLJQSDUDPHWHUVZLOOEH
JOREDOO\ RSWLPL]HG WR PD[LPL]H WKH DYHUDJH WRUTXH ZLWK WKH
FRQVWUDLQWVRIWKHRSWLPDOGXDOPDJQHWVL]LQJUDWLRDQGFRSSHU
ORVVRI:
D
E
)LJ$QDO\WLFDODQG)(SUHGLFWHGYDULDWLRQVRIQRUPDOL]HGEUDQFKIOX[HVDQG
DLUJDS IOX[ IOX[HQKDQFHG VWDWH ZLWK WKH PDJQHW FURVVVHFWLRQDO UDWLR D
0DJQHWEUDQFKIOX[HVE5HVXOWDQWDLUJDSIOX[
7$%/(,
.(<'(6,*13$5$0(7(562)7+(6)$1''66)006
0DFKLQHW\SHV 'XDOVWDWRU
6LQJOH
VWDWRU
5DWHGVSHHGUPLQ 
5DWHGFXUUHQWGHQVLW\$PP 
5DWHGFXUUHQW$UPV 
2XWHUGLDPHWHURIRXWHUVWDWRUPP 
,QQHUGLDPHWHURIRXWHUVWDWRUPP  
2XWHUVWDWRUWRRWKDUFGHJ  
2XWHUVWDWRUWRRWKWLSZLGWKPP 
2XWHUGLDPHWHURILQQHUVWDWRUPP  QD
2XWHUDLUJDSOHQJWKPP  
,QQHUDLUJDSOHQJWKPP  QD
$UFRIRXWHULQQHUURWRUGHJ  
5RWRUVHJPHQWWKLFNQHVVPP  QD
$FWLYHVWDFNOHQJWKPP 
/&)30WKLFNQHVVîOHQJWKPP  
1G)H%30WKLFNQHVVîOHQJWKPP  
30YROXPHFP 
0DJQHWPDVVNJ 
2XWHUVWDWRUPDVVNJ  
5RWRUPDVVNJ  
,QQHUVWDWRUPDVVNJ  
1G)H%30JUDGH 16+
1G)H%30UHPDQHQFH 7
/&)30JUDGH 6%%
/&)30UHPDQHQFH 7
1XPEHURIDUPDWXUHWXUQVSHUFRLO 
1XPEHURIPDJQHWL]LQJWXUQVSHUFRLO 
)LOOIDFWRU 
6WHHOJUDGH &6
&)HDVLEOH6WDWRU6ORW5RWRU3ROH1XPEHU&RPELQDWLRQ
)RU REWDLQLQJ WKH V\PPHWULF EDFN(0) ZDYHIRUPV WKH
FRPELQDWLRQ RI WKH VWDWRU VORWURWRU SROH QXPEHU 1V=U LQ WKH
6)00VPXVWFRPSO\ZLWK
   	       U U V SK1 * &' = 1 1 L L  
ZKHUH *&' GHQRWHV WKH JUHDWHVW FRPPRQ GLYLVRU 1SK LV WKH
QXPEHURIWKHSKDVH7KHGLVWULEXWLRQIDFWRUNGDQGSLWFKIDFWRU
NSFDQEHFRPSXWHGEDVHGRQWKHSULQFLSOHRI6)PDFKLQHV>@
    VLQ    VLQ  GN 4N 4 ND D ª º¬ ¼  
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ZKHUH4LVWKHQXPEHURIWKHOHDVW(0)YHFWRUVSHUSKDVHĮLV
WKHDQJOHEHWZHHQWZRDGMDFHQWYHFWRUVDQGNLVWKHKDUPRQLF
RUGHU7KXVIRUWKHVWDWRUVORWFDVHV WKHIHDVLEOH URWRUSROH
QXPEHULVFORVHWRWKHPXOWLSOHVRIVWDWRUSROHQXPEHU,QWKLV
SDSHU WKH  VWDWRU VORWURWRU SROH FRPELQDWLRQ LV VHOHFWHG
EDVHG RQ WKH SDUDPHWULF VWXG\ LQ >@ >@ 7KH GHVLJQ
SDUDPHWHUVRIWKHWZRLQYHVWLJDWHGPDFKLQHVDUHOLVWHGLQ7DEOH
, ,W VKRXOG EH QRWHG WKDW WKH WZR PDFKLQHV VKDUH LGHQWLFDO
RYHUDOO GLPHQVLRQV WKH DUPDWXUHPDJQHWL]LQJ ZLQGLQJ WXUQV
PDJQHWXVDJHDQGUDWHGFRSSHUORVVIRUIDLUFRPSDULVRQ
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E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F
)LJ  %DFN(0) ZDYHIRUPV D :DYHIRUPV E +DUPRQLF VSHFWUD F
9DULDWLRQRIEDFN(0)IXQGDPHQWDOPDJQLWXGHZLWKWKHPDJQHWL]DWLRQUDWLRRI
/&)30V
,9(/(&7520$*1(7,&3(5)250$1&(&203$5,621
$)OX[5HJXODWLRQ&DSDELOLW\
7KH RSHQFLUFXLW EDFN(0)V DQG KDUPRQLF VSHFWUD RI WKH
WZRPDFKLQHVXQGHUGLIIHUHQWPDJQHWL]DWLRQVWDWHVDUHVKRZQLQ
)LJV D DQG E UHVSHFWLYHO\ 2EYLRXVO\ WKH '6 PDFKLQH
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0DJQHWL]DWLRQUDWLR
6LQJOHURWRU
'6URWRU
 
EH REVHUYHG WKDW WKH '6 PDFKLQH VKRZV VOLJKWO\ ZLGHU IOX[
UHJXODWLRQUDQJHGXHWRJUHDWHUPDJQHWLFVDWXUDWLRQLQWKHVWDWRU
RIWKH66VWUXFWXUHFDXVHGE\WKHFURZGHGVWDWRUVWUXFWXUH
D
E
F
)LJ  7RUTXH FKDUDFWHULVWLFV D&RJJLQJ WRUTXH E 6WHDG\VWDWH WRUTXH
,G FRSSHUORVV :F7RUTXHYHUVXVFRSSHUORVVFKDUDFWHULVWLFV,G 
%7RUTXH&KDUDFWHULVWLFV
7KH FRJJLQJ WRUTXH DQG RQORDG WRUTXH ZDYHIRUPV XQGHU
GLIIHUHQWPDJQHWL]DWLRQVWDWHVDUHVKRZQLQ)LJ)URP)LJV
D DQG E WKH VOLJKWO\ KLJKHU FRJJLQJ WRUTXH DQG WRUTXH
ULSSOH FDQ EH REVHUYHG LQ WKH 66 PDFKLQH UHJDUGOHVV RI WKH
PDJQHWL]DWLRQVWDWH7KLVLVPDLQO\UHVXOWHGIURPWKHODUJHUWK
DQG WK RUGHU KDUPRQLFV LQ WKH EDFN(0)V RI 666)00 DV
UHIOHFWHG LQ )LJ E 7KH WRUTXH DJDLQVW FRSSHU ORVV
FKDUDFWHULVWLFVRIWKHWZRPDFKLQHVDUHFRPSDUHGDVVKRZQLQ
)LJF,WGHPRQVWUDWHVWKDWZLWKWKHLGHQWLFDOFRSSHUORVVHV
WKHSURSRVHG'66)00FDQGHOLYHUKLJKHUWRUTXHWKDQ
LWV66FRXQWHUSDUWDWIOX[HQKDQFHGVWDWH
&'HPDJQHWL]DWLRQ:LWKVWDQG&DSDELOLW\
7KHFURVVFRXSOLQJGHPDJQHWL]DWLRQZLWKVWDQGFDSDELOLW\RI
WKH SURSRVHG '6 PDFKLQH VKRXOG EH IXUWKHU H[DPLQHG 7KH
FURVVFRXSOLQJGHPDJQHWL]DWLRQUDWLR'5FDQEHGHILQHGDV
     '5 ( ( (  u  
ZKHUH(DQG(UHSUHVHQWWKHIXQGDPHQWDOEDFNHOHFWURPRWLYH
IRUFHV(0)EHIRUHDQGDIWHUDSSO\LQJTD[LVFXUUHQW$
7KHGHPDJQHWL]DWLRQEHKDYLRUVRI/&)VFDQEHUHIOHFWHGE\
WKHRSHQFLUFXLWILHOGGLVWULEXWLRQVRUWKHRSHQFLUFXLWZRUNLQJ
SRLQWV RI /&) 30V EHIRUH DQG DIWHU DSSO\LQJ DQ HOHFWULFDO
SHULRGRITD[LVFXUUHQW$DVVKRZQLQ)LJ7KH/&)
30V LQ WKH 66 PDFKLQH KDYH H[SHULHQFHG PRUH VLJQLILFDQW
FURVVFRXSOLQJ GHPDJQHWL]DWLRQ WKDQ LWV '6 FRXQWHUSDUW
0RUHRYHU WKH YDULDWLRQV RI '5  RI ERWK '6 DQG 66
PDFKLQHVZLWKWKHPDJQLWXGHRIWKHDSSOLHGTD[LVFXUUHQWDUH
VKRZQLQ)LJ2YHUDOOWKHZRUNLQJSRLQWRI/&)30LQWKH
66 PDFKLQH LV ORZHU DQG PRUH VXVFHSWLEOH WR WKH RQORDG
DUPDWXUHUHDFWLRQ7KXVLWLQGLFDWHVWKDWWKHOHVVLURQPDJQHWLF
VDWXUDWLRQ DURXQG 30V LQ WKH '6 PDFKLQH IDFLOLWDWHV WKH
VWDELOL]DWLRQ RI WKH ZRUNLQJSRLQWVRI WKH /&) 30V LH WKH
KLJKHUGHPDJQHWL]DWLRQZLWKVWDQGFDSDELOLW\

%HIRUH,T $H[FLWDWLRQ $IWHU,T $H[FLWDWLRQ
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
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E
)LJ2SHQFLUFXLWILHOGGLVWULEXWLRQVEHIRUHDQGDIWHUDSSO\LQJDQHOHFWULFDO
SHULRG RI TD[LV FXUUHQW $ D 6LQJOHVWDWRU PDFKLQH E 'XDOVWDWRU
PDFKLQH
)LJ&RPSDULVRQRIGHPDJQHWL]DWLRQUDWLRVXQGHUYDULRXVTD[LVFXUUHQWV
')OX[:HDNHQLQJ3HUIRUPDQFH
$VDFULWLFDOFKDUDFWHULVWLFIRU6)00VWKHIOX[ZHDNHQLQJ
SHUIRUPDQFH LV HYDOXDWHG $ IOX[ZHDNHQLQJ IDFWRU NIZ WKDW
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4D[LVFXUUHQW$
36URWRU
6LQJOHURWRU
5DWHGFXUUHQW
'
 
LQGLFDWHV WKH FDSDELOLW\ H[WHQGLQJ WKH VSHHG UDQJH DERYH WKH
EDVHVSHHGFDQEHGHILQHGDV
 OLPGIZ
D
/ LN 1 G
 )  
ZKHUHLOLP/GĭįDQG1DDUHWKHPD[LPXPSKDVHFXUUHQWGD[LV
LQGXFWDQFH30IOX[OLQNDJHDQGWKHQXPEHURISKDVHDUPDWXUH
ZLQGLQJ WXUQV $V D UHVXOW WKH EDVH VSHHG ȦEDVH PD[LPXP
VSHHGȦPD[DQGNIZDWGLIIHUHQWPDJQHWL]DWLRQVWDWHVDUHOLVWHGLQ
7DEOH,, ,WFDQEHVHHQWKDWWKH'6PDFKLQHKDVKLJKHU IOX[
ZHDNHQLQJ FDSDELOLW\ WKDQ WKH 66 FRXQWHUSDUW IRU WKH JLYHQ
LQYHUWHUSRZHUUDWLQJUHJDUGOHVVRIPDJQHWL]DWLRQVWDWHV
7$%/(,,
&203$5,6212))/8;:($.(1,1*&+$5$&7(5,67,&6,166$1''6
6)0068/,0 9,/,0 $
0DFKLQHW\SHV 6WDWH %DVHVSHHGUPLQ
0D[VSHHG
UPLQ
/GP+ NIZ
'XDOVWDWRU
(QKDQ    
=HUR    
:HDN    
6LQJOHVWDWRU
(QKDQ    
=HUR    
:HDN    
D
E
)LJ  )(SUHGLFWHG WRUTXHVSHHG FXUYHV RI WKH '6 DQG 666)00V D
7RUTXHVSHHGE3RZHUVSHHG
7KHWRUTXHVSHHGFXUYHVDUHFDOFXODWHGE\DFFRXQWLQJIRUWKH
FURVVFRXSOLQJVDWXUDWLRQ>@>@7KHFURVVFRXSOLQJOHYHOLQ
WKH WRUTXHVSHHGFXUYHFDOFXODWLRQGHSHQGVRQWKH HVWLPDWLRQ
PHWKRGRIGTD[LVLQGXFWDQFHVDQG30IOX[OLQNDJH%DVHGRQ
WKHSUHGHWHUPLQHGIOX[OLQNDJHYHUVXVGTD[LVFXUUHQWGDWDWDEOH
WKH WRUTXHVSHHG FXUYHV DW GLIIHUHQW PDJQHWL]DWLRQ VWDWHV DUH
REWDLQHG DV VKRZQ LQ )LJ  ,W FDQ EH REVHUYHG WKDW WKH
SURSRVHG'6GHVLJQFDQHIIHFWLYHO\H[WHQGWKHFRQVWDQWSRZHU
VSHHGUDQJHGXHWRWKHLQFUHDVHGEDVHVSHHGDQGKLJKHUGD[LV
LQGXFWDQFHDWWKHIOX[ZHDNHQHGVWDWH
((YDOXDWLRQRI,521/266$1'()),&,(1&<0$36
,Q RUGHU WR LOOXVWUDWH WKH PHULWV RI WKH HIILFLHQF\
LPSURYHPHQWRYHUDZLGHRSHUDWLQJUDQJHLQ6)00VWKHLURQ
ORVVDQGHIILFLHQF\FKDUDFWHULVWLFVRIWKHVWDWRUVORWURWRU
SROH 6)00V DUH LQYHVWLJDWHG 7KH UDWHGORDG LURQ ORVV
GLVWULEXWLRQVRIWKH66DQG'66)00VDUHVKRZQLQ)LJ
%DVLFDOO\WKHLURQORVVHVDUHREYLRXVO\UHGXFHGLQWKHWZRFDVHV
ZLWKWKHUHGXFWLRQRI WKHPDJQHWL]DWLRQOHYHORI/&)30V,W
FDQ EH REVHUYHG WKDW WKH KLJKHVW LURQ ORVV GHQVLW\ FDQ EH
REVHUYHGLQWKHURWRUSROHVRIWKHWZRPDFKLQHV%HVLGHVWKH
LURQORVVRIWKHLQQHUVWDWRULQWKH'6PDFKLQHVFDUFHO\YDULHV
ZLWKWKHPDJQHWL]DWLRQOHYHOFKDQJH0RUHRYHUWKHLURQORVVHV
LQGLIIHUHQWFRPSRQHQWVRIWKHPDFKLQHVDUHOLVWHGLQ7DEOH,,,
2YHUDOO IRU WKHWZR LQYHVWLJDWHGPDFKLQHV WKH LURQ ORVVHV LQ
ERWK VWDWRU DQG URWRU SDUWV VKRZ D GHFUHDVLQJ WUHQG ZLWK WKH
UHGXFWLRQRIWKH30IOX[OLQNDJH%HVLGHVGXHWRWKHH[LVWHQFH
RIDQDGGLWLRQDOLQQHUVWDWRUWKH'66)00H[KLELWVKLJKHULURQ
ORVVWKDQLWV66FRXQWHUSDUWUHJDUGOHVVRIWKHPDJQHWL]DWLRQVWDWH

)OX[HQKDQFHG =HURPDJQHWL]HG )OX[ZHDNHQHG
D
E
)LJ7KHLURQORVVGHQVLW\GLVWULEXWLRQVRIWKHSURSRVHGVORWURWRUSROH
66DQG'66)00VXQGHUUDWHGORDG,G FRSSHUORVV :D6LQJOHVWDWRU
E'XDOVWDWRU
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7\SHV 6WDWH 2XWHUVWDWRU 5RWRU ,QQHUVWDWRU 7RWDO
'XDO
VWDWRU
(QKDQFHG    
=HUR    
:HDNHQHG    
6LQJOH
VWDWRU
(QKDQFHG   QD 
=HUR   QD 
:HDNHQHG   QD 
%\ZD\RIH[DPSOHWKHLURQORVVDQGHIILFLHQF\PDSVRIWKH
'66)00DUHVKRZQLQ)LJVDQGUHVSHFWLYHO\2YHUDOO
LW FDQ EH REVHUYHG WKDW WKH LURQ ORVV LV GHFUHDVHG GXH WR WKH
UHGXFWLRQ RI WKH 30 IOX[ OLQNDJH DW WKH IOX[ZHDNHQHG VWDWH
7KLVZLOOEHQHILWWKHHIILFLHQF\LPSURYHPHQWLQWKHKLJKVSHHG
IOX[ZHDNHQLQJUHJLRQDVHYLGHQFHGLQ)LJ,QDGGLWLRQLW
LVREYLRXVWKDWWKHKLJKHVWHIILFLHQF\UHJLRQORFDWHVDWGLIIHUHQW
VSHHG UHJLRQV IRU GLIIHUHQW PDJQHWL]DWLRQ VWDWHV +HQFH LW LV
SUDFWLFDO WR UHDOL]H HIILFLHQF\ LPSURYHPHQW ZLWKLQ D ZLGH
RSHUDWLQJ HQYHORS E\ FRPELQLQJ WKH KLJKHVW HIILFLHQF\
FKDUDFWHULVWLFVDWGLIIHUHQWPDJQHWL]DWLRQVWDWHV)RUH[DPSOH
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)OX[HQKDQFHG )OX[HQKDQFHG=HURPDJ =HURPDJ)OX[ZHDNHQHG )OX[ZHDNHQHG
'66LQJOHVWDWRU
 
WKH IOX[HQKDQFHG RSHUDWLRQ LV SUHIHUUHG IRU FRQVWDQWWRUTXH
RSHUDWLRQWRREWDLQKLJKHIILFLHQF\ZKHUHDVWKHIOX[ZHDNHQHG
VWDWH LV IDYRULWH WR WKH FRQVWDQWSRZHU RSHUDWLRQ ZLWK WKH
PLQLPL]HGLURQORVVHVZKLFKDUHWKHGRPLQDQWORVVFRPSRQHQW
DWKLJKVSHHGUHJLRQ
D E
)LJ)(SUHGLFWHGLURQORVVPDSVRIWKHSURSRVHGVORWURWRUSROH'6
6)00D)OX[HQKDQFHGE)OX[ZHDNHQHG
D
E
)LJ)(SUHGLFWHGHIILFLHQF\PDSVRIWKHSURSRVHGVORWURWRUSROH'6
6)00D)OX[HQKDQFHGE)OX[ZHDNHQHG
9(;3(5,0(17$/9(5,),&$7,21
,QRUGHUWRYDOLGDWHWKHSUHFHGLQJDQDO\VHV WZRSURWRW\SHV
KDYLQJ66DQG'6FRQILJXUDWLRQVZHUHPDQXIDFWXUHGDQGWHVWHG
7KHPDFKLQHSURWRW\SHVDQGWHVWULJDUHVKRZQLQ)LJ7KH
WHVWSODWIRUPIRUPHDVXULQJWKHPDFKLQHRQORDGSHUIRUPDQFH
LV VKRZQ LQ )LJ H 262.., 76 7RUTXH 6WDWLRQ LV
XWLOL]HG WR JHQHUDWH D ORDG WRUTXH IRU WKH WHVWHG SURWRW\SHV
0HDQZKLOHDQHQFRGHULVXVHGIRUURWRUSRVLWLRQGHWHFWLRQDQG
D WRUTXH WUDQVGXFHU HPEHGGHG LQ 76 7RUTXH 6WDWLRQ LV
HPSOR\HG IRU WRUTXH PHDVXUHPHQW &RPSDUHG WR WKH 66
PDFKLQHVLQFHWKHPDQXIDFWXULQJRIWKHSURWRW\SHLVUHODWLYHO\
PHFKDQLFDOO\ FRPSOLFDWHG WKH PHFKDQLFDO DVSHFW VKRXOG EH
FRQVLGHUHG>@$VWKHURWRULVDFDQWLOHYHUVWUXFWXUHWKHURWRU
LURQSLHFHVDUHHQFDSVXODWHGLQHSR[\UHVLQDVVKRZQLQ)LJ
F7KHLURQULELVHPSOR\HGWRFRQQHFWWKHLQGLYLGXDOURWRU
LURQ SLHFHV ZKLFK FDQ HDVH WKH IDEULFDWLRQ 7KHQ WKH URWRU
SLHFHV DUH HQFDSVXODWHG E\ UHVLQ DQG VXSSRUWHG E\ WKH QRQ
PDJQHWLFEDUV7KHPHWDOOLFVWLFNVDUHHPEHGGHGLQWKHHSR[\
UHVLQDQGDUHOLQNHGZLWKWKHHQGFDSVIRUIL[DWLRQ$FFRUGLQJO\
WKHDVVHPEOHGURWRUFDQEHFRQQHFWHGWRWKHPDFKLQHIUDPHYLD
EHDULQJV ,W VKRXOGEHQRWHG WKDW WKH HSR[\ UHVLQFDQSURYLGH
FHUWDLQ PHFKDQLFDO VWUHQJWK VLQFH WKH WHQVLOH VWUHQJWK LV
1PPð+HQFH WKH'6SURWRW\SH LVDEOHWR WROHUDWHFHUWDLQ
VHYHUHZRUNLQJFRQGLWLRQV,WLVWKHUHIRUHHVVHQWLDOWRWDNHVRPH
PHDVXUHVWRFRSHZLWKWKRVHZRUNLQJFRQGLWLRQVVXFKDVKLJK
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